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Reusable Launch Vehicle (RLV) program continued to pursue technology development, design and business planning activities in 
support of next-generation reusable systems, on the X-33 and X-34 flight demonstrators. The X-34 and X-33 are continuing 
fabrication and assembly of flight hardware. Funding for the RLV program in 1999 and 2000 is included to continue X-34 and X-33 
technology development. hardware fabrication and test, in preparation for the flight of the technology demonstrators, which are 
scheduled to fly in 1999 and 2000 respectively. 

The Fu ture-X Pathfinder program completed its first competitive procurement cycle in December 1998. Boeing Corporation was 
selected to develop a modular orbital flight testbed, and 7 flight experiments were also chosen from 6 different bidders. These 
Future-X vehicles and flight experiments will demonstrate technologies to improve performance and reduce development, production 
and operating costs of future Earth-to-orbit and in-space transportation systems. Technologies tested through Future-X will help 
industry and NASA develop and build future generations of space launch vehicles, which are more advanced and cheaper than 
previous vehicles. 

The Advanced Space Transportation Program (ASTP) is developing key technologies to dramatically reduce space transportation 
costs across the mission spectrum. A§TP will focus on technological advances with the potential of reducing launch costs beyond 
RLV goals, as well as on developing technology required to support NASA strategic needs that are not currently addressed by RLV. 
Future Space Launch Studies are underway to provide input to NASA and the Administration for a decision on whether to pursue 
an operational launch system to reduce NASA's launch costs. 

In order to ensure national economic strength enhancements derived from NASA technology, NASA will continue to pursue a 
commercial technology mission concurrent to its aerospace mission. The commercial technology mission requires that each NASA 
program be carried out in a way that proactively involves the private sector from the onset, through a new way of doing business, to 
ensure that the technology developed will have maximum commercial potential. This mission requires NASA to impart, to the 
maximum extent possible, the benefits of its technological assets to the national economy and to use, to the maximum extent 
possible, and the strengths of the US. industrial base. In accomplishing this mission, NASA supports the development and transfer 
of technology. which leads to new commercial products and services. 

The Commercial Technology Program achieves this new mission through one of NASA's crosscutting functions -- to provide 
aerospace products and capabilities to NASA customers. The Commercial Technology Program transfers NASA technology and 
technical expertise to commercial customers more effectively and efficiently while extending the technology, research and science 
benefits broadly to the public and commercial sectors. Some of the objectives are to proactively transfer technology through 
commercialization partnerships, and to integrate innovative approaches to strengthen U.S. competitiveness. Funding for the 
Commercial Technology Program continues to support development of commercial partnerships with industry. In FY 1999 and 
FY 2000. emphasis will be on increasing commercial partnerships with industry and continued refinement of a technology and 
partnership database. 

Academic Programs 

Science and mathematics achievement is an integral element of the National Education Goals, and NASA's efforts in the education 
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live and work continuously in space. Second, by establishing a relationship with Russia as an  international partner for the human 
exploration and exploration of space, the United States can reduce the cost of future U.S. space initiatives by applying Russian- 
developed technology. Third. by flying Space Shuttle missions to the Russian Mir, the United States can enhance its understanding 
of long-duration operations. and gain life sciences and microgravity research benefits from long-duration experimentation. Fourth, 
and of considerable importance, early cooperation with the Russians permits us to develop common systems and operating 
procedures which will increase the probability of success and mitigate risks in the design, assembly, and operation of the 
International Space Station (ISS) in which they are a full partner. Finally, this relationship between the U.S. and Russian space 
agencies advances U.S. national space programs as well as U.S. aerospace industry. 

STRATEGY FOR ACHIEVING GOALS 

The Russian Space Agency (RSA) contract provided services and hardware for Phase 1 and selected Phase I1 activities related to the 
1SS program. Phase I of the program expands the joint participation by U.S. and Russian crews in Mir and Space Shuttle 
operations. This expanded program used the unique capabilities of the Space Shuttle and the Russian Space Station Mir and 
provided support for nine flights to Mir, including seven long-duration stays of U.S. crew. Phase I provided valuable experience and 
test data which greatly reduced technical risks associated with the construction and operation of the ISS and provided early 
opportunities for extended scientific and research activities. The Russian Space Station’s capabilities have been enhanced by 
contributions from both countries. The Space Shuttle delivered new Russian-built solar arrays to replace existing arrays on Mir. 
and one of these new arrays used solar cells provided by the U.S. Russia has launched the Spektr and Priroda modules to its 
station, equipped with U.S.,  Russian, and other international scientific hardware to support science and research experiments. In 
1996. NASA exercised options to add an eighth and ninth shuttle flight to Mir. These additional flights will assist Russia in meeting 
its commitment to deliver key elements used in the early assembly of the ISS and permitted additional NASA astronauts to perform 
long-duration missions on Mir. The eighth and ninth Mir  flights used the Space Shuttle to reduce a significant logistics shortfall on 
Mir. conduct vital engineering research and expand our knowledge and experience of the effects of long-duration weightlessness. 
This approach took into account the joint U.S./Russian interest in continuation of the Shuttle/Mir program, while minimizing 
changes to the ISS development plan. 

During Phase I ,  the RSA provided management, Mir lifetime extension, Mir capabilities expansion, docking hardware and mission 
support for both long-duration and short-term, joint missions, Management activities included project documentation, and program 
and subcontract management. Mir lifetime extension included system requirements planning. communication and control systems 
analyses and upgrades, thermal control documentation and requirements definition, environmentally closed life support system 
(ECLSS) upgrades, power supply system upgrades, and propulsion systems documentation. To expand Mir capabilities, Russia and 
the U.S attached Spektr and Priroda modules to the Mir for scientific use. 

Phase I1 combines U.S. and Russian hardware to create an  advanced orbital research facility with early human-tended capability. 
This facility will significantly expand the scientific and research activities initiated in Phase I ,  and will form the early core of the ISS. 
Selected Phase 11 activities in the contract develop systems capabilities. support, and other infrastructure for the ISS. Under a 

fixed-price contractual arrangement with NASA, the RSA furnished supplies and/or services to enhance Mir  operational capabilities. 
perform joint space flights, and conduct joint activities that will assist in the design, development, operations, and utilization of the 
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The Space Shuttle Upgrade activity will be planned and implemented from a system-wide perspective. Individual upgrades will be 
integrated and prioritized across all flight and ground systems, ensuring that the upgrade is compatible with the entire program and 
other improvements. Selection of new upgrades through the review process approved by the Associate Administrator for Space 
Flight, the Program Management Council (PMC) and the Administrator will be utilized. Implementation authority and responsibility 
is delegated to the Lead Center Director for the Shuttle Program with the Shuttle Program Manager and the projects. Space Shuttle 
upgrades will be developed and implemented in a phased manner supporting one or more of the following program goals: 

- Fly safely 
- Meet the manifest 
- Improve supportability: and 
- Improve the system 

The phasing strategy will be coordinated with the Reusable Launch Vehicle (RLW project management, and other development 
projects, to capture common technology developments, while meeting the Shuttle manifest. This phasing strategy should allow the 
incorporation of additional, more comprehensive upgrades to the Space Shuttle system while benefiting other programs and 
technologies. Candidate upgrades in the initial phases will utilize state-of-the-art technology and provide safety/reliability. 
supportability, and/or cost (improvement) advantages. Candidate designs in the initial phases would maintain the current Shuttle 
mold lines and system/subsystem interfaces. 

Orbiter Improvements 

Orbiter improvements provide for modifications and upgrades to ensure compatibility of the Space Shuttle vehicles with the new 
Space Station operational environment. Orbiter weight reductions have been identified where operating experience or updated 
requirements allow selected items to be changed without impact to crew safety or mission success. These reductions include 
changing the exterior thermal protection materials on certain portions of the Orbiter: deleting portions of the Orbital Maneuvering 
and Reaction Control Systems (OMS/RCS) that are no longer required: changing the materia1 on the "flipper doors" that provide a 
seal between the Orbiter wing and its control surfaces: and development of lighter weight crew seats for the cockpit. 

Other Orbiter improvements included new Digital Autopilot (DAP) software designed to reduce fuel consumption in orbit, and new 
launch trajectory software to increase performance margins and enable the deletion of the Bermuda tracking station for 
communications during launch. 

The Multifunction Electronic Display System (MEDS) upgrade will replace the current Orbiter cockpit displays that are early 1970's 
technology. The current displays which provide command and control of the Space Shuttle are "single string" electro-mechanical 
devices that are experiencing life related failures and are maintenance intensive. Difficulty in obtaining parts, some of which are no 
longer manufactured, is becoming more prevalent. The MEDS upgrade is a state-of-the-art, multiple redundant liquid crystal 
display (LCD) system. MEDS will enhance the reliability of the cockpit display system, resolve the parts availability problem, and 
provide a much more flexible and capable display system for the crew. This upgrade will bring the Orbiter up to current aircraft 
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Operation of the launch and landing facilities and equipment at KSC involves refurbishing the Orbiter, stacking and mating of the 
flight hardware elements into a launch vehicle configuration, verifying the launch configuration, and operating the launch 
processing system prior to lift-off. Launch operations also provides for booster retrieval operations, configuration control, logistics, 
transportation, inventory management, and other launch support services. This element also provides funds for: 

( 1 )  

(2) 
(3) 
(4) 

Maintaining and repairing the central data subsystem, which supports Space Shuttle processing a s  an on-line element of 
the launch processing system; 
Space Shuttle-related data management functions such as  work control and test procedures; 
Purchase of equipment, supplies and services: and 
Operations support functions including propellant processing, life support systems maintenance, railroad maintenance, 
pressure vessel certification, Space Shuttle landing facility upkeep, range support, and equipment modifications. 

Mission and Crew Operations include a wide variety of pre-flight planning, crew training, operations control activities, flight crew 
operations support, aircraft maintenance and operations, and life sciences operations support. The primary contractor is USA. The 
planning activities range from the development of operational concepts and techniques to the creation of detailed systems 
operational procedures and checklists. Tasks include: m 

( I )  Flight planning: 
(2) Preparing systems and software handbooks; 
(3) Defining flight rules; 
(4) Creating detailed crew activity plans and procedures; 
(5) Updating network system requirements for each flight; 
(6) Contributing to planning for the selection and operation of Space Shuttle payloads; and 
(7) Preparation and plans for International Space Station assembly. 

Also included are the Mission Control Center (MCC), Integrated Training Facility (ITF), Integrated Planning System (IPS), and the 
Software Production Facility (SPF). Except for the SPF (Space Shuttle only), these facilities integrate the mission operations 
requirements for both the Space Shuttle and International Space Station. Flight planning encompasses flight design, flight analysis, 
and software activities. Both conceptual and operational flight profiles are designed for each flight, and the designers also help to 
develop crew training simulations and flight techniques. In addition, the flight designers must develop unique, flight-dependent 
data for each mission. The data are stored in erasable memories located in the Orbiter, ITF Space Shuttle mission simulators, and 
MCC computer systems. Mission operations funding also provides for the maintenance and operation of critical mission support 
facilities including the MCC, ITF. IPS and SPF. Finally, Mission and Crew Operations include maintenance and operations of 
aircraft needed for flight training and crew proficiency requirements. 
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30 for 30 LAUNCHES MEETING OUR COMMITMENT 
(STS-64 thru STS-88) 

19 for 19 

STS-64 : Weather in the RTLS area 
STS-72 : Computer communication problem 
STS-83 : Late tanking & hatch closeout cover 
STS-94: Weather at KSC 
STS-95: Intruder aircraft 

1 2 / 4 9  8 
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SCHEDULE AND OUTPUTS 

Missions SuDDorted 
Space Shuttle Missions 
Spacelab Payloads 
Hitchhiker Experiments, includes CAP/SEM/HH J r .  
Get-Away Special Payloads 
SpacehabIMir Missions 
Other Major Payloads 
Other Secondary Payloads 
Multi-Purpose Experiment Support Structure (MPESS) 
Pallets 
Expendable Launch Services 

Number of Pavload Facilities Operating a t  KSC 
KSC Pavload Ground Omrations IPGOCI Workforce 

ACCOMPLISHMENTS AND PLANS 

- Plan 
6 
1 

6+TBD 
7+TBD 

2 
4 

21 
-- 
_-  
a 

6 
366 

ET 1998 

Actual 
4 
1 
7 
14 
2 
3 

22 
1 

5 

6 
366 

-- 

Fy 1999 

Revised 
6 

13 
5 
2 
8 

34 

2 
13 

-- 

-- 

6 6 
312 34 1 

FY 2000 

- Plan 
8 
-- 

4- 6 
10-20 

8 
0 

8 
4 

-- 

-- 

6 
334 

The Hitchhiker, GAS, and FSS programs, as well as the Pallets and Multi-Purpose Experiment Support Structures (MPESS) from the 
Spacelab program, were transferred to the Payload Carriers and Support program in FY 1998. 

The Payload Carriers and Support provided the payload carrier and integration activities for the USMP-4 mission. Launch and 
landing payload support activities encompass four Space Shuttle missions and payload processing support activities and facilities 
for nine manifested major payloads, including the last two Spacehab missions to Mir and one IS§ flight (first element launch). Over 
25 manifested major and secondary payloads were also supported. Reimbursable funds of $719,000 were received in FY 1998 to 
cover processing costs for GAS and Hitchhiker payloads. 

In FY 1999, Payload Carriers and Support will provide the payload carriers and associated avionics for the Shuttle Radar 
Topography Mission (SRTM) and the HST Orbital Systems Test (HOST). Payload integration activities will also be provided for SRTM. 
Launch and landing payload support activities will be provided for six Space Shuttle missions, including the SRTM and a science 

transition mission for Spacehab (STS-95). Payload processing support activities and facilities will be provided for ten manifested 
major payloads. including four ISS flights. A number of secondary payloads will also be supported, including 4 payloads to be 
ejected from Hitchhiker carriers. Reimbursable funds of $759,000 are expected to be received in FY 1999 to cover processing costs 
of GAS and Hitchhiker payloads. 

In FY 2000, Payload Carriers and Support will provide pallets for Hubble Space Telescope (HST) Servicing Mission 3 and for three 
IS§ assembly flights. 
encompassing payload processing support activities and facilities for 14 major payloads, including seven ISS assembly and 

Launch and landing payload support activities will be provided for eight Space Shuttle missions, 
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BASIS OF FY 2000 FUNDING REQUIREMENT 

ENGINEERING AND TECHNICAL BASE 

FY 1998 FY 1999 FY 2000 
(Thousands of Dollars) 

85,200 Engineering and technical base ....... .... .... ... .. ... ........ .......... 102,900 96,300 

PROGRAM GOALS 

The focus of the Engineering and Technical Base (ETB) is to support the institutional capability in the operation of space flight 
laboratories. technical facilities, and testbeds; to conduct independent safety, and reliability assessments: and to stimulate science 
and technical competence in the United States. ETB activities are carried out a t  the Johnson Space Center (JSC) including White 
Sands Test Facility (WSTF), Kennedy Space Center (KSC), Marshall Space Flight Center (MSFC), and Stennis Space Center (SSC). 
ETB funds are used to: maintain the Centers' technical competence and ability to perform research: analysis and testing tasks: to 
solve present problems: and to reduce costs in developing programs, technologies, and materials. Beginning in FY 1998. a 
substantially de-scoped Advanced Projects activity was supported as a largely in-house effort to meet long-term Human Space Flight 
enterprise (HSF) requirements using modest amounts from this funding source. Efforts include system and mission analysis. 
integrated HSF Research and Technology (R&T) requirements definition and integration, modest R&T investments in a substantially 
de-scoped EVA technology demonstration project and limited investments in R&T required to support the integrated Office of Space 
Science/HEDS robotic efforts. 

STRATEGY FOR ACHIEVING GOALS 

The complex and technically challenging programs managed by the Office of Space Flight (OSF), now and in the future, are most 
effectively carried out by sustaining a NASA "core" institutional technical base. 
excellence. Since FY 1994. the OSF centers have consolidated activities and have identified ways to economize the resources 
committed to ETB while maintaining ETB's benefits to the nation's human space flight program. Over the next few years, this 
consolidation will continue to generate savings through improved information resources management and contract streamlining. A 
prioritized core capability will include multi-program labs and test facilities, associated systems, equipment, and a full range of 
skills capable of meeting research, testing and simulation demands. 

It is vital to preserve essential competency and 

As  the ETB budget is reduced, several activities will continue to refine current business practices. Mandatory equipment repair and 
replacement will be reassessed. Software applications for multi-program analytical tools will be implemented. The strategy to better 
manage the NASA investment in information processing resources includes aggressive actions to integrate and consolidate more 
ADP operations. ETB will ensure synergism among major NASA engineering programs. Awards for education and research tasks 
will be granted to support educational excellence and research learning opportunities in colleges and universities. A key challenge 
of the ETB strategy will be to provide a core capability for future human space flight endeavors with fewer resources. Future budget 
constraints dictate that new innovative processes be adopted to meet critical ETB core requirements, and that non-critical 
capabilities be streamlined or eliminated. 
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FY 2000 perfo$d-nce: Average 12 hours of Voyager In stellar pfssion d a b  capture per day per spacecraft to characterize the 
heliosphervhd the heliospheric processes at work in the outer solaj system as well as  the transition from the solar system to 
interstellar space ./ 

P I Y 
< ‘ .  

YohIyd(1aunched August 31. 1991: expected operations be 
Yohkoh. a cooperative program with the Japanesse, gathers X-ray and spectroscopic data on solar flares and the corona. 

.< 
”*’ $L?qT 

F Y  2000 Derformance: Acquire plibratqd- ;bservaflonal d@$ hch$ the Japanese 
(including the U.S. -provided S6ft X-rafTelesppe (Sm%p a t  le‘% 75F8f the t 

Roh high-energy solar physics mission 1 

by tracking coverage. 
* i,, 

I %-‘ 

c, 

1.- ’ . ,  - ... .\ <- * 
i ’  

1 .  
\\\ p? ’ ,,‘ >\‘:*a * ,  

ACCOMPLISHMENTS AM)$LANS ‘ 
Space Science cont4nues to d a k e  progress in 1 o ~ v e r i n g ” m i s s l ~ ~ ~ ~ p ~ ~ i o ~ s  cos& esqjerice return from operating 
missions. The program p’utilizipg the savings, gnd seeking a$&tipa l  cost, Fed-wkions, i~ oKde7 to @%&’I operations of ongoing 
missions as long as is merited by the seienee?dturn. The scfencc?>ommunity both insidq&& outd?& of NASA regularly reviews the 
mission operations program to ensure that Qnly the mis?iby%vith the highest s$mce..retur% kweJunded,.. In addition. we are 
launching smaller spacecraft, and,sng&g in mpre,intqm’gtionaf v‘o&&oratip&. .As -gaehlt;&ASA expects‘ t o  be able to support an 
increasing number of operational sgwecraft through d 2000 despite a smaller MO b@gkt. t’n total:”weWll have about 34 
operational Space Science spacesraft at the end of FY 2000. compared to 18 at th&g\n?hng of F Y  3995. As of the end of January 
1999. we have 27 operational &&ions (29 space‘craft).. 6lissions ex$ect_eh to bfq$$aoperatio,ns before the endaf 
Stardust (2/99). WIRE (2/.99), TERRIERS (4/931, AXAF (4’/99). FUSE$5.,@9J,~~M“E-II (1 1/99).‘XMM (l/OW! IMAGE (2/00). Astro-E 

. *. 

. 2Q00 include 

i‘ 
,e- - (2/00). TIMED (5/00), Cluster-I1 (6/00), and HESSI (7/00). J c 

SAT 1-53 
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BASIS OF F Y  2000 FUNDING REQUIREMENT 

ADVANCED HUMAN SUPPORT TECHNOLOGY 

FY 1998 Ey 1999 FY 2000 
(Thousands of Dollars) 

Advanced Human Support Technology (AHSV 18,088 24,500 29.200 

GOALS 

The goals of AHST are: (1) to demonstrate and validate full self-sufficiency in air, water, and food recycling technology for use in 
space vehicles; (2) to demonstrate and validate integrated, fully autonomous environmental monitoring and control systems: and (3) 
to validate and incorporate human factors engineering technology and protocols to ensure maintenance of high ground and flight 
crew skills during Iong duration missions. AHST makes NASA technologies available to the private sector for Earth applications. 

STRATEGY FOR ACHIEVING GOALS 

AHST includes Advanced Life Support Systems (ALS), Space Human Factors (SHF), and Advanced Environmental Monitoring and 
Control (AEMC). ALS develops advanced regenerative life support technologies and systems by combining biological, physical. and 
chemical processes capable of producing and recycling the food, air, and water needed to enable long-term human missions in space 
in a safe and reliable manner while minimizing the need for resupply. SHF develops technologies that integrate the human and 
system elements of space flight and encourages mission planners to use human factors research results and technology 
developments to improve mission results and crew safety. AEMC develops new technologies, chemical and biological environmental 
sensors for air and water monitoring and microbial detection, as well as refining and micro miniaturizing currently available 
sensors. 

Center Support 

JSC is the lead center for AHST and coordinates all supporting center activities. JSC manages ALS facilities and conducts alt 
system level integration and testing for ALS. KSC manages extramural research and conducts specific research tasks directed at 
using plants in ALS systems. The JPL is the lead for the AHST AEMC activities bringing their personnel and industry contacts to 
the development of sensors and monitoring capability. ARC manages extramural research and conducts specific research tasks 
directed at analytical models and physiochemical processes for ALS systems. 
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MEASURES OF PERFORMANCE 

The actual data reported is based on interim information available as of mid-December 1998. Complete 1998 data will be available 
in February 1999 with publication of the 1998 OLMSA Life Sciences and MR Program Tasks and Bibliographies annual report. 

FY 1999 FY 2000 F Y  1998 
- Plan Actual - Plan Revised - Plan 

Number Principal Investigations 192 I 5 3  163 157 185 
Number of Co-Investigators Supported 460 275 398 277 325 
Number of Publications 290 280 249 285 335 

ACCOMPLISHMENTS AND PLANS 

During FY 1998. the transition of program management responsibility. including grants administration, from HQs to JSC continued. 
In flight research, 26 experiments comprised the complex. dedicated Neurolab mission (STS-90) that flew on schedule in April 1998. 
Among firsts. the autonomic nervous system team recorded human sympathetic nerve activity in flight, which may lead to a new 
understanding of mechanisms underlying orthostatic hypotension. Genomic instability research was jointly funded by the NASA 
space radiation health project and the National Cancer Institute. An Implementation Memorandum with the Department of Energy 
established NASA's commitment to support the Booster Applications Facility (BAF) at Brookhaven National Laboratory. This facility 
is essential for simulating heavy ion space radiation. BR&C completed its research activities on NASA-Mir with the return of the 
seventh astronaut participant in this project. The project included 44 human life sciences investigations. 

During FY1999. BR&C's 23 flight investigations planned for early ISS will begin a rapid development phase to enable their flight in 
the FY 1999-200 1 time frame. Also, experiments exploring physiological changes associated with aging were successfully flown on 
the SI'S-95 Research Module mission in collaboration with the National Institute on Aging. Experiments will be selected for the 
STS- 107 Research Module mission. An integrated Critical Path Research Plan will be developed to outline a biomedical risk-based 
mitigation strategy for assuring future successful long-duration human space flights. In FY 1999 NASA will utilize the $6.5M budget 
increase to fund several space radiation research activities. These activities will expand efforts in cooperation with Lorna Linda 
University and Brookhaven National Laboratory that will take advantage of the Loma Linda proton beam facikity and the Brookhaven 
heavy ion accelerators to simulate space radiation. NSBRl will continue its work on the development of countermeasures. with 
increased emphasis on collaboration and interaction across physiological discipfines and across institutfons. 

During FY 2000, BR&C will continue to integrate and augment its efforts towards validating countermeasures produced by the 
NSBRI. and ground-based research and technology programs. The flight program will increase its utilization of the 1SS with the 
launch of the HRF rack, which enables initiation of complex human physiologic studies on board ISS. In addition, approximately 
eight BR&C payloads will be carried out on the STS- 107 Research Mission. Final preparations will be made for an experiment to 
characterize the radiation environment on the surface of Mars as part of the Mars Surveyor program 2001 Orbiter and Lander 
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The Earth System Sciences Advisory Committee (ESSAC) was appointed in November 1983 by the NASA Advisory Council to 
consider directions for NASA's Earth science program. The committee's report, issued in May 1986. recognized EOS as  the 
centerpiece of the future Earth science implementation strategy. It stated the following goal of Earth system science: "To obtain a 
scientific understanding of the entire Earth system on a global scale by describing how its component parts and their interactions 
have evolved. how they function, and how they may be expected to continue to evolve on all time scales." It also identified the 
following challenge to Earth system science: "To develop the capability to predict those changes that will occur in the next decade to 
century, both naturally and in response to human activity." 

The successor to the SMRWG, the EOS Science Steering Committee (SSC). continued the definition of the EOS program and 
provided an  overall implementation strategy in its report issued in 1987. Concurrent with the SSC work, NASA included the EOS 
program under a broader Agency initiative termed Mission to Planet Earth, which included other efforts such as the Earth Probe 
missions and NASA's participation in the International Geosphere Biosphere Program (IGBP) and the World Climate Research 
Program (WCRP). By proceeding to carry out the recommendations of the SMRWG and the ESSAC, including EOS, the SSC argued 
that it would be possible to move from a single-discipline research mission to a comprehensive mission addressing all aspects of the 
Earth as a system. Thus, the concept of an  Earth system was adopted as the EOS scientific thrust. 

An Announcement of Opportunity (AO) to solicit proposals for EOS investigations was issued in January 1988. The EOS program 
objectives were based on the requirements and goals of the SMRWG. SSC, and ESSAC. In responding to the AO, the proposers 
could offer to do interdisciplinary studies that carry out integrated Earth system research leading to the development of 
comprehensive Earth system models. They could be members of research facility teams (formed to provide scientific guidance for 
the development of the research Facility Instruments (Fls) and to analyze and interpret data from them). Or they could be Principal 
Investigators (PI) of proposed instruments and data products. The EOS selection process was completed in February 1989, with the 
selection of six team leaders and 93 team members for the six NASA research Fls, 24 instrument PIS. and 29 interdisciplinary team 
PI leaders to participate in the definition phase of the EOS program. 

The EOS Investigators Working Group (IWG), formed in 1989, consists of instrument and interdisciplinary PIS and team leaders to 
provide scientific advice and guidance for the program. The program scientist (from NASA Headquarters) and the senior project 
scientist (from GSFC) co-chair the IWG. The working bodies of the IWG include twelve science panels. The chairpersons of each of 
these panels, together with the program scientist and senior project scientist, constitute the Science Executive Committee (SEC) of 
the IWG. Membership on the panels is generally open to all EOS investigators, including co-investigators on any EOS investigation 
and members of EOS FI teams. Scientists outside the group of EOS investigators are also included in the various panels. 

The IWC plays a leading role in defining the overall science thrust for the EOS program. It coordinates the research efforts and 
provides guidance and advice to the EOS program and project, as appropriate, concerning all major scientific issues. It will meet 
regularly throughout the lifetime of the program. 

The EOS study project was established a t  GSFC in 1983. During the Phase A and B study periods, GSFC and the Je t  Propulsion 
Laboratory (JPL) performed mission, data system and spacecraft studies resulting in a conceptual design of a dual series of 
spacecraft missions that would satisfy the EOS requirements. The spacecraft were designated EOS-A and EOS-B, with GSFC and 
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We will continue the development of global land cover/use change data set based on Landsat and EOS instruments, at seasonal 
refresh rate. We will also continue to collect near-daily global measurements of the terrestrial biosphere from instruments on AM- 1. 

Short-Term CIimate Events (Seasonal-to-Interannual Climate Variability) 

ESE research focuses on observing, understanding, and predicting climate variations that occur on time scales of seasons to a few 
years. This effort is important because variations in the upper ocean circulation and ocean surface temperatures, ocean color, sea 
ice, atmospheric circulation including the hydrologic cycle. atmospheric turbidity, and land surface conditions such a s  soil moisture 
and snow cover are hypothesized to be mutually interactive and to generate significant variations of climate on seasonal-to- 
interannual time scales. both globally and in specific regions. 

Airborne measurements made in the smoke clouds evolving from biomass burning in Brazil have yielded optical parameters that 
permit an improved assessment of the effects of smoke on Earth's radiation balance. These measurements were made in NASA's 
Smoke Clouds and Radiation experiment in Brazil (SCAR-B). Biomass burning of the Brazilian Cerrado (savanna) and tropical rain 
forest regions, contributes an estimated 25% of the global production of greenhouse gases and particulates. SCAR-B resulted in a 
significant reappraisal of estimates of global radiation forcing of aerosols from biomass burning (-0.8 W m-2 to -0.25 W m-2) and a 
factor of two reduction in uncertainty. 
Theoretical analysis and aircraft measurements demonstrated that signals from Global Positioning System satellites reflected from 
the ocean may have numerous applications (e.g. altimetry, wind estimation. and ionospheric delay corrects for single frequency 
radar altimetry). Preliminary analysis of Space Shuttle data indicates that these reflected signals will be observable at orbital 
altitudes. With further confirmation and technical development, this represents a method of collecting information about the sea 
surface with substantially better temporal coverage and lower cost than other technologies. 

In FY 1999, we will begin the second of a three-year sequence of instantaneous measurements of rainfall rates and monthly 
accumulations in the global tropics. This will be the first-ever measurement of global tropical rainfall. Current uncertainty in global 
tropical rainfall estimates is 50 percent: TRMM data will reduce this uncertainty to 10 percent, an 80 percent improvement. 

We will provide 25 km resolution wind and direction measurements over at least 90 percent of the ice-free global oceans every two 
days. This represents a resolution increase of a factor of two, and a 15 percent increase in coverage over previous measurements. 

In FY 2000, efforts will focus on the development/improvement of methods to couple state-of-art land surface and sea ice models to 
a global coupled ocean-atmosphere model and use this to predict the regional climatic consequences of El Nino or La Nina 
occurrence in the tropical Pacific. The ultimate goal is to develop a capability to significantly improve the prediction of seasonal-to- 
interannual climate variations and their regional climate consequences. The main focus is on North America. Measurements of the 
production and radiative properties of aerosols produced by biomass burning in Africa will be made as part of an international field 
experiment, the Southern African Regional Science Initiative-2000 (SAFARI-2000). The information obtained from this mission will 
assist in the interpretation of aerosol measurements made by instruments on NASA's EOS-AM spacecraft being launched in 1999. 
It is estimated that biomass burning in Africa contributes about one half of the global atmospheric aerosols. 
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BASIS OF FY 2000 FUNDING REQUIREMENT 

CONSTRUCTION OF FACILITIES 

FY 1998 FY 1999 FY 2000 
(Thousands of Dollars) 

--- 1,500 1,000 Construction of Facilities.. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

For additional detail, refer to the Mission Support, Construction of Facility section. 
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BASIS OF FY 2000 FUNDING REQUIREMENT 

CONSTRUCTION OF FACILITIES 

FY 1998 FY 1999 FY 2000 
(Thousands of Dollars) 

Replace Fan Blades, National Full-scale Aerodynamics Complex 
Replace Main Drive for 14x22 Foot Subsonic Tunnel 

2,000,000 (3,400.000*) 
500.000 17,300.000*1 

Total.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 2.500.000 L10.700.000*) 

* Funds for FY 2000 are included within other R&T Base elements. 

A detailed description of these two program direct projects can be found within the MISSION SUPPORT CONSTRUCTION OF FACILITIES 
section. 
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BASIS OF FY 2000 FUNDING REQUIREMENT 

AVIATION SAFETY PROGRAM 

FY I998 FY 1999 FY 2000 
(Thousands of Dollars) 

Aviation Safety Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .. .. .. . . . . . . .. 0 0 60,000 

PROGRAM GOALS 

The world-wide commercial aviation major accident rate has been nearly constant over the past two decades. While the rate is very 
low (approximately one hull loss per 2 million departures), increasing traffic over the years has resulted in the absolute number of 
accidents also increasing. The world-wide demand for air travel is expected to increase even further over the coming two decades - 
more than doubling by 20 17. Without an improvement in the accident rate, such a traffic volume would lead to 50 or more major 
accidents a year - a nearly weekly occurrence. Given the very visible. damaging, and tragic effects of even a single major accident, 
even approaching this number of accidents would clearly have an unacceptable impact upon the public's confidence in the aviation 
system, and impede the anticipated growth of the commercial air-travel market. The safety of the general aviation [GA) system is 
also critically important. The current GA accident rate is many times greater than that of scheduled commercial transport 
operations. With the GA market is also poised to grow significantly in future years, safety considerations must be removed as  a 
barrier if this growth is also to be realized. Controlled Flight into Terrain (CFIT) and loss of control are the two largest commercial 
accident types, with weather, approach and landing, and on-board fire as additional significant categories. Human error is cited 
above all other issues as the prime contributing factor. For General Aviation, weather issues, CFIT, and loss of control also 
dominate the accident statistics. 

In February 1997. to aggressively address these issues, President Clinton announced a national goal to reduce the fatal accident 
rate for aviation by 80% within ten years. This national aviation safety goal is an ambitious and clear challenge to the aviation 
community. NASA responded to the President's challenge with an immediate major program planning effort to define the appropriate 
research to be conducted by the Agency. Four industry- and government-wide workshops were conducted in early 1997 to define 
research needs. Four hundred persons from over one hundred industry, government, and academic organizations actively 
participated in setting the research investment strategies. This led to NASA's aviation safety initiative and a redirection of the 
Aeronautics Research and Technology Base in FY 1998 to immediately begin aviation safety research. The Aviation Safety Program 
(AvSP) is NASA's next step in responding to the challenge. The goal of AvSP is to develop and demonstrate technologies that 
contribute to a reduction in aviation accident and fatality rates by a factor of five by the year 2007 compared to the 1994- 1996 
average. 
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matured to support concept selection, (2) core reusable technologies that have application to multiple small-payload launch and 
larger RLV concepts are accelerated, and (3) the most promising technologies are matured toward flight demonstration within the 
Future-X Pathfinder program. The project is expected to culminate with a potential Future-X flight demonstration of the most 
promising vehicle concept in the 2002-2004 time frame. 

The Hybrid Propulsion Focused project is being conducted under a Cooperative Agreement between NASA, DoD and U.S. industry, 
with the objective of demonstrating hybrid (solid fuel, liquid oxidizer) propulsion technology to enable US. industry to commercialize 
hybrid boosters for space launch operations. Hybrid motors offer potential for safer, lower cost, and environmentally friendlier 
boosters for U.S.  launch providers. This resource-shared (experts, facilities and dollars) and jointly-managed program will 
demonstrate full-size, flight-like boosters on a schedule suitable for application on operational launch systems early in the 2 1st 
century. The program will accomplish ground test firings of both upper-stage-scale, 10,000-pound-thrust motors and booster-scale 
250,000-pound-thrust motors, and is designed to allow rapid development of flight hardware with minimum risk. 

The NSTAR Focused project supports the design and ground testing of the NASA Solar electric propulsion Technology Application 
- Readiness (NSTAR) ion engine launched on the New Millennium DS- 1 spacecraft in October 1998. NSTAR has validated ion 
propulsion for future robotic planetary missions, as  a step toward meeting OAT Coal 10. 

The In-Space Focused project will pursue technology investments to reduce costs, spacecraft system mass and trip time for future 
space missions in accordance with Aero-Space Technology Enterprise Goal 10. The project will support technology work in the 
areas of:: advanced solar-electric and solar-thermal propulsion systems for Earth orbit and planetary transfer: atmosphere-assisted 
entry for planetary missions and Earth-orbit return: cryogenic fluid management for orbit transfer and exploration missions: and 
non-conventional transportation systems, such as electrodynamic tethers. 

Core Technology 

The Core F’rogulsion technology project is pursuing the maturation of advanced, highly reusable technologies, significantly beyond 
the current state of the art (X-33 for reusable launch vehicles and NSTAR for in-space transportation systems). The technologies 
currently being pursued focus on air-breathing rocket-based combined cycles (RBCC). Future technology investments will focus on 
advanced materials to reduce weight and improve engine life, advanced nozzles to improve performance, and turbomachinery 
technologies to improve reliability and engine life. The aim is to mature propulsion technologies through ground testing and 
analyses to the point where they can be considered for a Future X-vehicle flight evaluation. Three RBCC concepts were selected in 
FY 1996 for preliminary proof-of-concept ground demonstration. These demonstrations will lead to a decision in FY 1999 - 2000 on 
whether or not to proceed with further development of a flight demonstration project. Propulsion technologies will be addressed in 
partnership with NASA Aeronautics Centers, DoD and industry to assure maximum synergy between aeronautics research and the 
systems design and application to space launch. 

The Core Airframe project is pursuing the maturation of advanced, highly reusable airframe and structures technologies 
significantly beyond the current state of the art for reusable launch vehicles (represented by the X-33).  Airframe systems 
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SCIENCE. AERONAUTICS AND TECHNOLOGY 

FISCAL YEAR 2000 ESTIMATES 

BUDGET SUMMARY 

OFFICE OF AERO-SPACE TECHNOLOGY COMMERCIAL TECHNOLOGY/SBIR 

SUMMARY OF RESOURCES REQUIREMENTS 

FY 1998 FY 1999 FY 2000 
OPLAN OPLAN PRES Page 

9/29/98 12/22/98 BUDGET Number 
(Thousands of Dollars) 

Commercial Programs ...................................... 
Technology Transfer Agents ................................................ 
Small Business Innovation Research Programs .................. 

Total ...................................................................... 

Johnson Space Center ...................................................... 
Kennedy Space Center ...................................................... 
Marshall Space Flight Center ............................................ 
Stennis Space Center ........................................................ 
Ames Research Center ...................................................... 
Dryden Flight Research Center .......................................... 
Langley Research Center ................................................... 
Glenn Research Center ..................................................... 
Goddard Space Flight Center ............................................. 
Je t  Propulsion Laboratory ................................................. 
Headquarters .................................................................... 

Total ...................................................................... 

25. 200 
20. 000 

101.500 
146.700 

13. 325 
6. 470 

30. 620 
4. 107 

16. 733 
2. 916 

18. 451 
20.107 
27. 425 
4. 200 
2.346 

146.700 

33. 700 
12. 200 
94.500 
14o.400 

16.452 
7. 822 

2 1. 398 
4. 306 

13. 364 
3.312 

17. 648 
19. 799 
26.391 
2. 220 
7. 688 

14o.400 

29. 200 SAT 4.3-2 
5. 800 SAT 4.3-5 

97.500 SAT 4.3-9 
132.500 

16.800 
5. 100 

2 8 0 0  1. 
4. 000 

12. 900 
3. 400 

17. 600 
15. 500 
24. 100 
9. 200 
2. 100 

132.500 

SAT 4.3- 1 
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In partnership with NASA, 
generate and maintain broad 
industry interest in NASA 
technologies and increase the 
number of qualified referrals 
for NASA technology 

Plan: September 1999 

Increase the Assessment/ 
Partnering between NASA and 
Industry 

Plan: September 1999 

In partnership with NASA, 
deliver Commercial Technology 
training courses. 

Plan: September 2000 

In partnership with NASA, 
maintain broad industry 
interest in NASA technologies 
and maintain the number of 
qualified referrals for NASA 
technology. 

Plan: September 2000 

Maintain the Assessment/ 
Partnering between NASA and 
Industry 

Plan: September 2000 

Service a minimum of 16,000 inquiries and produce at least 750 qualified referrals for NASA 
technologies in FY 1999. 

Complete 25 in-depth commercialization potential assessments of NASA technologies, facilitate 
venture financing for 10 NASA SBIR firms, and qualify and assist licensing/partnering 
agreements for 10 NASA technologies in FY 1999. 

Supports the Agenda for Change goal of fostering an  internal Agency culture change and 
implementation of required skills and best practices through training and education. Ten 
courses will be delivered in FY 2000. 

Service a minimum of 16,000 inquiries and produce a t  least 750 qualified referrals for NASA 
technologies per year in FY 2000. 

Complete 25 in-depth commercialization potential assessments of NASA technologies, facilitate 
venture financing for 10 NASA SBIR firms, and qualify and assist licensing/partnering 
agreements for 10 NASA technologies in FY 2000. 

ACCOMPLISHMENTS AND PLANS 
In cooperation with NASA, the N?TC has implemented marketing and outreach activities (e.g. public service announcements, trade 
shows, direct mail, publications and Internet/Web-sites) with NASA to generate U. S. industry awareness of, and interest in. 
utilizing and commercializing NASA technologies. NTTC marketing and outreach activities, in FY 1998, resuited in over 16,000 
inquiries for NASA technology, which the NTTC serviced and screened: resulting in over 600 qualified referrals for NASA 
technologies. The NTTC has also teamed with NASA to deliver 18 training events designed to improve the knowledge and application 
of skills and methods for technology transfer and commercialization across NASA. The "ITC continued, in FY 1998, to develop, 

SAT 4.3-7 
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This framework integrates NASA's Education Program, which touches the entire range of the education "customer" community, with the 
programmatic activities of NASA's Enterprises. Each category identifies a goal that reflects its role in relationship to the NASA mission, 
and is supported by performance measures for evaluation. These categories are: 

Student Support 

Goal: 
opportunities for students a t  all levels to support the enhancement of knowledge and skills in the areas of science, mathematics. 
technology, and geography. 

Teacher/Faculty Preparation and Enhancement 

Goal: 
faculty to support the enhancement of knowledge and skills, and to provide access to NASA information in science, mathematics, 
technology, and geography. 

Support for Systemic Improvement of Education 

W: 
and geography education change efforts through collaboration with internal and external stakeholders. 

Curriculum Support and Dissemination 

w: 
NASA's unique mission and results, and to support the development of higher education curricula. 

Educational Technology 

w: 
process for formal and informal education and lifelong learning. 

Research and Dcvclopiiient 

w: 
of new knowledge in support of the NASA mission, and to utilize the talent and resources of the higher education community. 

To use the NASA mission, facilities, human resources. and programs to provide information, experiences, and research 

To use the NASA mission, facilities, human resources, and programs to provide exposure and experiences to educators and 

To use NASA's unique assets to support local, state, regional, and national science, mathematics. technology, engineering, 

To develop, utilize, and disseminate science, mathematics, technology, and geography instructional materials based on 

To research and develop products and services that facilitate the application of technology to enhance the educational 

To involve the education community, particularly higher education, in NASA programs that contribute to the development 

During FY 1998. NASA has further refined and implemented the framework and the evaluation system that was pilot tested in FY 1996. 
Three levels of performance measures liave been developed. At the top level, all programs have measures that relate to the Program's 
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BASIS OF FY 2000 FUNDING REQUIREMENT 

STUDENT SUPPOR T PROGRAMS 

FY 1998 FY 1999 FY 2000 
(Thousands of Dollars) 

Elementary and secondary.. ............................................................. 2,100 2,200 2,200 
Higher education. ............................................................................. 8.900 6.400 6.400 

Total ............................................................................................. 8.900 8.600 8.600 

PROGRAM GOALS 

The goal of the Student Support Program is to use the NASA mission, facilities. human resources, and programs to provide information, 
experiences, and research opportunities for students a t  all levels to support the enhancement of knowledge and skills in the areas of 
science, mathematics, engineering, and technology. 

STRATEGY FOR ACHIEVING GOALS 

Student support activities ( 1) provide NASA mission experiences and information that are designed to promote students' interest and 
achievement in science, mathematics, technology, and geography; (2) provide exposure to NASA research and/or research experiences 
and activities to promote science, mathematics, technology, engineering, and geography career awareness; (3) provide support to the 
science and technology workforce pipeline by including greater participation of individuals who are underrepresented in science, 
mathematics, technology, and geography in NASA student programs; and (4) increase the number of NASA student support opportunities 
through partnerships and interagency cooperation and collaboration. 

Activities such a s  the NASA Student Involvement Program (NSIP) and the Shuttle Amateur Radio Experiment (SAFEX) provide general 
exposure to NASA's mission and stimulate interest in mathematics, science, and technology subject matter. Additional activities such as  
the Summer High School Apprenticeship Research Program (SHARP and SHARP-PLUS), demonstrate the applications of mathematics, 
science and technology by providing research experiences for students who traditionally have not been represented in mathematics, 
science and engineering fields. At the higher education level. activities such as the Graduate Student Researchers Program (GSRP) 
provide support to train students in NASA-related disciplines at  both the master's and doctoral levels. 

SCHEDULE & OUTPUTS 

As reported above, in FY 98, 2,293,O 18 students participated in NASA education activities. Elementary/secondary students comprised 
almost 98% of that number, in a variety of programs, prqjects, and activities. 
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BASIS OF FY 2000 FUNDING REQUIREMENT 

SUPPORT FOR SYSTEMIC IMPROVEMENT OF EDUCATION 

FY 1998 FY 1999 FY 2000 
(Thousands of Dollars) 

Aerospace Education Services Program (AESP). ................................. 5,600 5.600 5,600 
19,100 19,100 13.500 National Space Grant College and Fellowship Program.. 

Experimental Program to Stimulate Competitive Research.. .............. 4,600 10,000 4,600 
Innovative Reform Initiatives.. .......................................................... 600 600 600 

.................... 

.......................................................................................... Total 29.900 35.300 24.300 

PROGRAM GOALS 

The goal of the Support for Systemic Improvement of Education Program is to use NASA's unique assets to support local, state, regional, 
and national science, mathematics, technology, engineering, and geography education change efforts through collaboration with internal 
and external stakeholders. 

Systemic improvement encompasses the process whereby an  entire system is re-engineered toward achieving a new goal. NASA is 
committed to supporting systemic initiatives in the areas of science and mathematics education, and its activities vary depending on the 
needs of the institution, school system, and/or state. Thus, the activities supported by programs included in this category seek to 
provide a range of support in response to the needs of the customer community. 

STRATEGY FOR ACHIEVING GOALS 

Systemic improvement activities are designed to: ( 1) coordinate planning among NASA education initiatives to ensure alignment with and 
support of standards-led systemic improvement initiatives of the states: (2) redirect existing education programs, and ensure new 
initiatives address state needs and tie unique education and economic development efforts: (3 )  support standards-based science, 
mathematics, technology, and geography education change by aligning NASA educational programs and products with the national/state 
standards: and (4) expand interactions with external stakeholders in the systemic improvement of education change. 

A major program a t  the elementary and secondary education level is the Aerospace Education Services Program (AECSP). The AECSP's 
primary focus is teacher enhancement with emphasis on and support for local, state, regional and national mathematics, science, and 
technology education efforts through collaboration of internal and external stakeholders in high impact reform activities. 

Systemic Improvement activities at  the higher education level use partnerships, linkages, and collaborations to provide activities and 
experiences designed to enhance research and educational capabilities, and enhance the collaborative capabilities of a diverse set of 
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The AESP specialists are directly involved in supporting state systemic improvement by providing technical linkages to NASA research 
and development and education programs and services. The AESP delivers educational services on a state-by-state basis. Each education 
specialist is assigned one or two states so they might become familiar with their states' science, mathematics, and technology education 
agenda and the education leaders within these states. This enables them to customize or tailor-make their teacher workshops to fit that 
particular state's framework. Funding in FY 1999 will continue operation of this program, although projected reductions will result in 
fewer teacher workshops conducted around the country. 

In FY 1998 and FY 1999, funding for Space Grant was increased pursuant to Congressional direction. This funding increase provides for 
increased basic awards for all Space Grant consortia and supports the award of designation status to up to four additional state 
consortia. Since there have been no inflationary adjustments over the years, the increases enable the consortia to continue with elements 
of their program plans that have been deferred due to lack of growth in the program funding levels 

FY 1998 marked the fifth year of the NASA EPSCoR program with continued funding for the original six awardees. These six states have 
been very successful in a short period of time, as evidenced by the metrics previously cited. In addition, four new states were chosen in 
the second round of awards in late FY 1996 (Kansas, Nebraska, Oklahoma. and South Carolina). They are completing their second year 
of work, and are expected to be as successful as the first group. Congressional direction in FY 1999 increased the funding for this 
program to 10.OM. This will enable all eligible NASA EPSCoR states to receive planning grant funding, and a planning process is 
currently underway. I t  is expected that planning grants will be awarded to unfunded states, and continuation grants will be awarded to 
the original six awardees. These awards will help these programs prepare for the next round of awards, scheduled for FY 2001. 

NASA's Innovative Reform Initiatives program supports standards-based systemic improvement efforts and priorities, and focuses on 
science, mathematics, technology, and geography education. To prevent duplication and to strengthen the impact of systemic reform 
initiatives, NASA confers with other federal agencies and national organizations that are also working with educational systemic reform, 
including the National Science Foundation, U.S Department of Education, National Research Council, Council of Chief State School 
Officers, and professional education organizations such as the National Science Teachers Association, National Council: for the Teaching 
of Mathematics, and the lnternational Technology Education Association. Systemic reform initiatives are accomplished through 
partnerships with local, state, and national stakeholders including professional education associations, national aerospace education 
associations, industries, education agencies, and other interest groups. When NASA becomes a partner with these groups, its role varies 
between providing supportive leadership, being a complementary participant, or acting as a facilitator to empower and enable wide 
reaching educational reform that is systemic in nature. Examples of these partnerships are the National Alliance of State Science and 
Math Coalitions (NASSMC), the Council of State Science Supervisors (CS3), the NASA Industry Education Initiative (NIEI). These 
partnerships are each mutually beneficial in creating systemic change by increasing the customer and support bases for both NASA and 
the partnering stakeholder. Similar opportunities will be explored in FY 1999 and FY 2000. 

In FY 2000. the AESP and Innovative Reform programs will be maintained at the same funding and participation levels as in FY 1999. 
The FY 2000 budgets for Space Grant and EPSCoR (13.5M and 4.6M respectively) represent a return to the base level program support. 
This will result in a decrease in award amounts for Space Grant consortia and a reduction in the number of NASA EPSCoR states 
receiving funding. 
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BASIS OF FY 2000 FUNDING REQUIREMENT 

EDUCATIONAL TECHNOLOGY 

Learning tools. ................................................................................. 
Demonstrations.. ............................................................................. 
HPCC ............................................................................................... 
Bishop Museum/National Prototype Space Education Curriculum.. .. 
Alaska Learning Center.. ................................................................ 
Apple Valley, California Learning Center.. ....................................... 
K- 12 Telecommunications.. ............................................................ 
Louisiana Daily Living Center.. ....................................................... 
Pennsylvania Education Telecommunications Center.. ..................... 
California Discovery Science Center.. .............................................. 
Univ. of Maryland. Advanced Info Tech Center 
Univ. of Redlands. Academic Infrastructure 
Residential Aerospace Education Center 

Total ........................................................................................ 

1,700 
2.000 
4,200 
2,000 
2,500 
1,500 
6,000 
2,000 
1,500 
1.000 

-- 
-- 
--  

24.400 

FY 1999 FY 2000 
(Thousands of Dollars) 

1,700 1,700 
2,000 2.000 
4,000 4,000 

-- _ _  
2,000 _ _  
3,500 -_  
1.000 _ _  
14.200 7.700 

PROGRAM GOALS 

The goal of the Educational Technology program is to research and develop products and services that facilitate the application of 
technology to enhance the educational process for formal and informal education and lifelong learning. 

STRATEGY FOR ACHIEVING GOALS 

The Educational Technology program (1) produces technology-based teaching tools and strategies that are grounded in or derived from 
the NASA mission; (2) uses emerging technologies for, and applies existing technologies to, educational programs: (3)  utilizes technology 
to facilitate communication within the educational community; (4) involves educators in NASA missions through innovative uses of 
technologies: and (5) conducts research into new teaching and learning practices that are made possible through NASA mission-derived 
technology. 

The NASA Classroom of the Future (COTF) continues to be the major component of the educational technology program. The role of the 
COTF is to translate NASA technologies and research results into learning tools, demonstrations, and teacher enhancement programs 
LlidL support standards-based educatioii I-eforiii. 
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DISTRIBUTION OF FULL-TIME EQUIVALENT (FTE) WORKYEARS BY PROGRAM 

JOHNSON SPACE CENTER 

Space station 

U.S./Russian cooperative program 

Space shuttle 

Payload and ELV Support 

Space science 

Life and microgravity sciences 

Earth Sciences 

Aero-space technology 

Advanced space transportation program 

Commercial technology programs 

Academic programs 

Mission communication services 

Space communications services 

Safety, reliability and quality assurance 

Construction of facilities 

Subtotal, direct full-time equivalents 

Program management (Headquarters) 

Center management and operations 

Total, full-time equivalents 

FY 1998 

1,144 

16 

1,070 

187 

45 

126 

0 

0 

6 

13 

7 

35 

2 

2 

- 26 

2.679 

0 

- 468 

3.147 

FY 1999 

1,269 

12 

1,055 

8 

27 

110 

0 

0 

6 

11 

5 

33 

2 

2 

17 

2,557 

0 

- 

- 435 

2,992 

FY 2000 

1,180 

0 

995 

7 

27 

110 

0 

0 

6 

11 

5 

33 

2 

2 

14 

2,392 

0 

- 427 

2,819 

- 

MS 3-15 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 2000 ESTIMATES 

AMES RESEARCH CENTER 

ROLES AND MISSIONS 

AERO-SPACE TECHNOLOGY - ARC conducts aeronautics research in ground-based and airborne automation technologies, 
human factors and operational methodologies for emcient, safe and effective airspace operations. ARC develops a n  
integrated set of experimental and computational technologies built around an  embedded information systems backbone, to 
provide rapid, accurate vehicle synthesis and testing capabilities. ARC conducts research spanning computation through 
flight, for Rotorcraft and Powered Lift configurations and for high performance aircraft to improve efficiency, affordability. 
and performance. ARC continues an  interdisciplinary research program which provides the technology base for the 
development of subsonic and high speed transport aircraft. The center emphasizes joint research and technology projects 
with other NASA installations, government agencies, industry and academia. 

ARC will strengthen basic research and technology development for aerospace systems that transport humans and 
instrumentation to and from space and within the atmospheres of other bodies within the solar system. The center conducts 
research thermal protection systems and arcjet testing is performed to meet national needs for access to space and planetary 
exploration. 

SPACE SCIENCE - Ames has the agency lead role in Astrobiology (the study of life in the universe) which in Space Science 
focuses on the origin of life and its possible development on other worlds. Research includes advanced laboratory and 
computation facilities for astrochemistry; planetary atmosphere modeling, including relationships to the atmosphere of the 
Earth: the formation of stars and planetary systems: and an  infrared technology program to investigate the nature and 
evolution of astronomical systems. Development of the Stratospheric Observatory for Infrared Astronomy (SOFIA) will 
continue. Research and development (R&D) in advanced information technologies are directed toward significantly 
increasing the efficiency of SOFIA as it becomes operational. Ames also is the lead center for information technology efforts 
in the cross-enterprise spacecraft technology program funded in space science. 

LIFE AND MICROGRAVITY SCIENCES - Ames has the agency lead role in Astrobiology and Gravitational Biology and 
Ecology programs. These synergistic programs examine the adoption of life forms to reduced gravity and the evolution and 
distribution of life in the universe. Research continues into the effects of gravity on living systems using spaceflight 
experiments, ground simulation, and hypergravity facilities to understand the how gravity affects the development, structure 
and functions of living systems. Also studied are options for preventing problems in crew health and psychophysiology 
during and after extended spaceflight. Ames has a primary focus on advanced physical/chemical technologies for life 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 2000 ESTIMATES 

DRYDEN FLIGHT RESEARCH CENTER 

CENTER ROLES AND MISSIONS 

AERO-SPACE TECHNOLOGY - Develop, manage, and maintain facilities and testbed aircraft to support safe, timely, and 
cost effective NASA flight research and to support industry, university, and other government agency flight programs. 

Conceive, formulate, and conduct piloted and unpiloted research programs in disciplinary technology. integrated aeronautical 
systems, and advanced concepts to meet durrent and future missions throughout subsonic, supersonic, and hypersonic flight 
regimes. 

Conduct flight research programs in cooperation with other NASA Installations, other government agencies, the aerospace 
industry, and universities. Transition results, techniques, methods, and tools to industry and government users in a timely 
manner. 

DFRC will also provide flight test support for atmospheric tests of experimental or developmental launch systems, including 
reusable systems. 

SPACE SHUTTLE /PAYLOAD AND UTILIZATION OPERATIONS - The DFRC provides operational and technical support for 
the conduct of Space Shuttle missions, including on-orbit tracking and communications, landing support of crew and 
science requirements. 

CENTER MANAGEMENT AND OPERATIONS - DFRC will provide administrative services in support of Center management 
and provides for the operation and maintenance of the Institutional facilities. systems and equipment. 
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CONSTRUCTION OF FACILITIES 
FISCAL YEAR 2000 ESTIMATE3 

PROJECT TITLE: Restore Pad Surfaces and SloDes. Pad B 

INSTALLATION: John  F. Kennedv Space Center 

FY 2000 Estimate: $1.800,000 

LOCATION OF PROJECT: Kennedy Space Center, Brevard County, Cape Canaveral, Florida 

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight 

FY 1999 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 

Planning 
And Design - Construction Total 

Specific Construction Funding. . . . . $108,000 $ _ _ _  $108.000 
Capitalized Investment . . . . . . . . . . . _ _ _  105,948.950 105,948,950 

Total . . . . . . . . . . , . . . . . . . . . . . S108.000 $105.9 48.95Q s1o6.056.950 

SUMMARY PURPOSE AND SCOPE: 
This project restores the structural concrete of the launch pad surfaces to prevent the ingress of water, which accelerates 
deterioration of subbase materials and imbedded reinforcing steel. Pad B is required for Kennedy Space Center to perform its 
assigned Agency roles and missions. 

PROJECT J U STI FIC AT1 ON : 
Pad B's concwte surface, slopes, and catacomb areas are over 30 years old. They are deteriorated with cracks, spalling. and broken 
sections that are unsafe for launch operations. The cracks in the pad surface permit water to leak into and weaken the underlying 
compacted fill. Launch vibration and hydrostatic pressure on the undermined slopes cause the concrete panels to crack further and 
break into pieces. Cracks in the pad surfaces allow acidic launch water to erode the pad rebar, which results in spalling failures of 
the catacomb ceiling and a structural weakening of the launch pad. The crawlenvay grid path also has  cracks in the substructure, 
which allows water to undermine the slopes and also erode the catacomb rebar and concrete. 
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CONSTRUCTION OF FACILITIES 
FISCAL YEAR 2000 ESTIXATES 

PROJECT TITLE: Rehabilitate 480V Electrical Distribution Svstem, External Tank Manufacturing Building 

IFJSTALLATION: Michoud Assemblv Facility 

FY 2000 ESTIMATE: $1,800.000 

LOCATION OF PROJECT: New Orleans, Orleans Parish, Louisiana 

--- COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight 

F Y  1999 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 

Planning 
and Design Construction T A  

Specific Construction Funding. . . . . $656,000 $ 7,300.000 $ 7.956.000 
Capitalized Investment . . . . . . . . . . . --- 55.444.885 55.444.885 

Total . . . . . . . . . . . . . . . . . . . . . . ss56.ooo s3. 744.8& Sg3.400.885 

SUMMARY PURPOSE AND SCOPE: 
This project rehabilitates and modifies the 480V electrical distribution system which supports critical External Tank (ET) 
manufacturing operations in the Barrel Mechanical Assembly, Harness and Tool Fabrication Areas, and the Thermal Protection 
System Development Area of the ET Manufacturing Building ( 103). This project specifically replaces the electrical distribution 
system associated with substations 4. 5, and 7B. I t  is required to restore quality and reliability to the electrical power system and 
avoid costly piecemeal repairs. Building 103 is required for the Michoud Assembly Facility to perform its assigned Agency roles and 
missions. 

PROJECT JUSTIFICATION: 
The 480V electrical distribution system in Building 103 was originally installed in the 1940's. Exposed distribution feeders resulting 
from cracked insulation aid "spot" overloads conhilie to create potential production shutdowns. Existing bus ducts are inaccessible 
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CONSTRUCTION OF FACILITIJW 
FISCAL YEAR 2000 ESTIMATES 

I 
PROJECT TITLE: Construct Optical Interferometrv Development Laboratory 

INSTALLATION: J e t  ProDulsion Laboratory 

FY 2000 CoF Estimate: $2,500,000 

LOC- UP’ m L ” 1 ‘ :  La Canada - P-nty. California I 
COGNIZANT HEADQUARTERS OFFICE: Office of Space Science 

FY 1999 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project. 

Planning 
and Design - Construction T d  

Specific Construction Funding. . . . .  $400,000 $2.500,000 $2,900,000 
0 --- - Capitalized Investment _- -  . . . . . . . . . . .  

Total . . . . . . . . . . . . . . . . . . . . . .  $400.000 S2.500.000 $2.900,000 

SUMMARY PURPOSE AND SCOPE: 
For the first increment of this project. S2.500.000 was identified, and was initiated via NASA’s FY 1999 Initial Operating Plan. This - -  
second and final increment completes construction of the Interferometry Development Laboratory. The facility &ill include I ,330 
square meters of laboratory areas plus additional space for restrooms. utility rooms, and an  office. Laboratory areas include class 
10,000 High Bay and Low Bay with adjacent non-clean support space for control electronics, computers. and equipment buildup. 
Highly sensitive instruments on optical tables require ground floor laboratories with vibration isolation pads in a clean environment. 
This facility will form the corner-piece of a three-building complex (two existing) which comprise the heart of optical interferometry 
at JPL. 

PROJECT JUSTIFICATION: 
The optical interferometry business base is growing rapidly, with a ground observatory project in development (Palomar), a second 
ground observatory and two major space missions just beginning (Keck, Deep Space 3. and Space Interferometry Mission) and a 
substantial supporting technology development program (Interferometry Technology Program). Other major projects are in the 
planning stage (e.g. Terrestrial Planet Finder). This building will provide urgently needed space to support projects from the 
ORIGINS, Advanced Technology and Mission SI udies, and New Millennium programs. 
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PROJECT TITLE: ReDlace Main Drive for 14x22-Foot Subsonic TUM el 

INSTALLATION: Lanelev - .  Research C enter 

FY 2000 Estimate: $7.300.000 

LOCATION OF PROJECT. Langley Research Center 

COGNIZANT HEADQUARTERS OFFICE: Ofice of Aero-Space Technology 

FY 1999 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 
Planning 

and Design - Construction Total 
Specific Construction Funding. . . . . $175,000 $500.000 $675.000 
Capitalized Investment . . . . . . . . . . . --- 1 7.44 1.23 1 17.44 1.23 1 

Total. .  . . . . . . . . . . . . . . . . . . . . SlZX!!Xl $17.941.231 $- 

SUMMARY PURPOSE AND SCOPE: 
This project is the second and final increment to upgrade of the 14x22-Foot Subsonic Tunnel in Building 1212C. It provides a new 
main drive system, a set of fan blades. and modifications to the model preparation area. The project will provide improvements in 
drive performance, operational efficiencies. utility usage, operation and maintenance personnel requirements, and reduce life cycle 
costs. The first increment of this project, identified in the Agency's FY 1999 Initial Operating Plan in the amount of $500.000. 
provides for design of this design-build procurement. 

PROJECT JUSTIFlCATION: 
The 14x22-Foot Subsonic Tunnel is used for low speed testing of powered and unpowered models of various fmed and rotary wing, 
civil and military aircraft. The tunnel became operational in 1970. The original drive system, with 1960s vintage drive technology. 
is still in place and utilizes custom control components that are no longer available. Spare parts have to be custom manufactured. 
The 14x22 Tunnel is heavily utilized. Closure of the LaRC 30x60-Foot Wind Tunnel has shifted additional experimental programs to 
the 14x22 Tunnel and requires accommodating added test hardware and increased operational efficiency. Its efficient operation is 
critical to the current Programs and will continue to be critical and heavily utilized for low speed requirements of future programs. 
This facility is sought and required by major customers such as Boeing North America, Lockheed Martin. Bell. Sikorsky. and the 
DOD. 
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CONSTRUCTION OF FAC- 
FISCALYEAR3OOOEsTQMTE8 

~~~~~ ~ ~ _ _ _  - ~~ ~~ ~ 

, PROJECT TITLE: Rehabilitate Main Hangar Buildina 4802 

INSTALLATION: Drvden Flight Research Center 

FY 2000 CoF Estimate: $2.900.000 

LOCATION OF PROJECT: Dryden Flight Research Center, Kern County, California 

COGNIZANT HEADQ UARTERS OFFICE: Office of Aero-Space Technology 

FY 1999 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 

Planning 
and Design Construction T A  

--- S 232.000 
_-- $2.947.2 13 2.947.2 13 

Specific Construction Funding. . . . . 
Capitalized Investment . . . . . . . . . . . 

$232.000 

Tot ........................ s232.oOo s w  S3.179.213 

SUMMARY PURPOSE AND SCOPE: 
The Main Hangar, the largest NASA-owned hangar at  the Center, is essential to Dryden's mission as Lead Center for Flight 
Research. Although it received only limited upgrades since first being constructed, heavy usage and age results in it needing 
extensive rehabilitation. This project will rehabilitate the hangar to support modem aircraft and comply with current building, 
environmental. occupational health and safety. fire protection, disabled-employee access, and energy conservation codes and 
requirements. 

PROJECT JUSTIFICATION: 
Rehabilitation of the Main Hangar is essential to meet Dryden's flight research mission. Upgrading the hydraulics, shop air, and 
electrical systems will enable the hangar to support modem aircraft requirements, which are radically different from the 
requirements of aircraft existing in the 1950's. Ground support equipment must be moved in and out, and sometimes piecemeal 
repairs or modifications to the hangar have to be done, in order to meet the operational requirements of various aircraft. The 
massive steel and glass overhead doors at the north and south ends of Hangar B4802 are 30 high, 150 wide and weigh an 
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CONSTRUCTION OF FACILlTIEs 
FISCAL YEAR 2000 ESTIMATES 

~ -~ 

PROJECT TITLE: Rehabilitate Utilitv Tunnel Structure and Svstems 

INSTALLATION: Lvndon B. Johnson Space Center 

FY 2000 Estimate: $5.600,000 

LOCATION OF PROJECT: Houston, Harris County, Texas 

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight 

FY 1999 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 

Planning 
and Design Construction 

Specific Construction Funding. . . . . $42 1,055 $4,840,000 $5,26 1.055 
Capitalized Investment . . . . . . . . . . . --- 9,446,333 9,446,333 

Total . . . . . . . . . . . . . . . . . . . . . . s14.707.388 $421.055 s_14.286.333 

SUMMARY PURPOSE AND SCOPE: 
This project is the third and final phase to rehabilitate the existing utility tunnel structure and systems. The work includes 
structural modifications, systems modifications, and provides safety features to meet Occupational Safety and Health 
Administration (OSHA) requirements. The utility tunnel is required for JSC to perform its assigned Agency roles and missions. 

PROJECT JUSTIFICATION: 
The utility tunnel system was originally constructed in 1962 to provide a protected passageway to carry utilities and services to 
Center buildings. The utility tunnel requires restoration in many areas to prevent water seepage through the structural concrete and 
to bring the tunnels into compliance with current safety regulations. The deteriorating conditions were confirmed a s  critical 
priorities during the Johnson Space Center (JSC) Facility Condition Assessment of 1992. Water infiltration into the tunnel 
structure is increasing in frequency and severity. The steam return/condensate system is rapidly approaching catastrophic failure 
condition. Numerous cable tray failures and inadequacies exist and hamper communications upgrades. Many valves in the chilled 
water system are beginning to exhibit wall failures from over-extended usage. Tunnel access and ventilation are inadequate for 
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CONSTRUCTION OF FACILITIES 
FISCAL YEAR 2000 ESTIMATES 

PROJECT TITLE: Repair and Modernize HVAC Svstem. Central Instrument Facility 

INSTALLATION: Kennedv Space Center 

FY 2000 Estimate: $3.000,000 

LOCATION OF PROJECT: Merritt Island, Brevard County, Florida 

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight 

FY 1999 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 
Planning 

and Design Construction Total 

Specific Construction Funding. . . . . $237,600 $950,000 $1,187,600 
Capitalized Investment . . . . . . . . . . . --- 10,145.291 10.145.291 

Total . . . . . . . . . . . . . . . . . . . . . .  $ 2 m  $11.095.291 $11.332.891 

SUMMARY PURPOSE AND SCOPE: 
This project repairs and modernizes the heating, ventilating, and air conditioning (HVAC) system in the Central Instrument Facility 
(CIF). This facility requires rework of the HVAC air handling system to rehabilitate ductwork and install more efficient variable air 
volume and reheat systems. Present systems are old. obsolete. and in bad need of repair. 

PROJECT JUSTIFICATION: 
This HVAC system does not properly control the humidity level in the CIF. This is particularly critical in the calibration laboratories 
and other operational areas where humidity causes damage. The system is unreliable and inefficient. The air distribution ducting is 
old and needs to be replaced. Failure of the WAC system would cause a lengthy outage in this building, leading to potential launch 
delays and extensive damage to computer and calibration equipment. 

IMPACT OF DELAY: 
Failure to implement this project will result in continued risk of HVAC failure. poor operational environment, and inefficient system 
operation. This wastes energy and increases costs. W A C  failure would cause a lengthy outage in the CIF leading to delay of 
missions, pose a safety hazard to operating personnel, and extensive damage to computer and calibration equipment. 
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PROJECTTITL+E: Replace Hi& Vol- Load Break S witches 

INSTALLAT1ON Fennedv Sm ce Cent= 

FY 2000 CoF Estimate: 82.700.004 

LOCATION OF PROJECT: Cape Canaveral. Brevard County, Florida 

COGN ~ 0 I E: OfBceofSpaceFlight 

F Y  1999AN D PRIOR YEARS FU NDINC: The following prior years funding is related to this project: 
Planning 
and Desim Construction Total 

Specific Construction Funding . . . . . S257.000 $3.100.000 $3.357.000 

Total ...................... ~257.ooo $- %2!Luua 

Capitalized Investment . . . . . . . . . . . _ _ _  3 1.162.000 

SUMMARY PURPOSE AND SCOPE: 
This project is the fourth and final phase of a comprehensive activity tb replace all 15kV load break switches in the power 
distribution system at Kennedy Space Center. This project will replace high voltage manual type oil break switches to eliminate the 
explosive hazards associated with the operation and maintenance of oil-filled switches. 

PROJECT JUSCIFICATION: 
These obsolete switches have caused numerous explosions that could potentially injure or kill operating 
increasingly difficult and expensive to maintain. Replacement parts are no longer available from the manufacturer. These switches 
must be replaced for the safety of personnel and property. 1 

IMPACT OF DELAY 
Delay of this project will continue the use of obsolete oil break switches that are in violation of NASA safety standards and criteria. 
The possibility of a switch containing several gallons of oil exploding presents unacceptable risk of fire. injury, and environmental 
pollution. 
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PROJECT TITLE: E E r n  

INSTALLATION: V- '0 s 

FY 2000 Estimate: $40. lOO.OQQ 

FY 1998: $1 1.4OO.OOO FY1999: $4o.o0o.o0o 

~ ~~ - 

COGNIZANT INSTALLATIONS/LQC ATIONS OF PROJECT: Various Locations 

COGNIZANT HEADn UAFXTERS OFFICF: Office of Management Systems and Facilities - Environmental Management Division 

1: 
These resources will provide for environmental activities necessary for compliance with environmental measures including 
enbdronmental program initiatives. The purpose of the ECR Program is to enable NASA to comply with environmental statutory and 
regulatory requirements and standards. orders, regulatory and cooperative agreements, and support of environmental program 
initiatives. The Program focuses our efforts into the following principal areas: compliance, remediation. restoration, and prevention. 
Within this framework, compliance with environmental requirements is performed, while implementing remedlation at previously 
contaminated sites, and promoting the identification of pollution prevention and restoration activities. The resources authorized 
and appropriated pursuant to this program may not be applied to other activities. Program activities include projects, studies, 
assessments. investigations. plans. designs, related engineering, program support, and sampling, monitoring, and operation of 
remedial treatment processes as part of the remediation/cleanup measures. These activities will be performed at NASA 
installations, Government-owned industrial plants supporting NASA activities, and other locations where NASA operations have 
contributed to environmental problems and NASA is obligated to contribute to cleanup costs. In addition, these resources will be 
used to provide for regulatory agency oversight costs, to  acquire land if necessary to implement environmental compliance and 
restoration measures, and to perform studies, assessments, and activities in support of functional leadership initiatives related to 
the environmental program. Examples of activities included in the program are: prescribed remedial investigations and feasibility 
studies required by environmental laws and regulations: performance of environmental restoration. hazardous waste removal and 
disposal, remediation/cleanups. closures. and environmental compliance actions: studies, investigations, and assessments to 
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A. W d e n  Research Ce nter [DFRCl 
1. Remediation of Soil/Croundwater Contamination 

B. Glenn Research Cent er (GRCl 
1. Remediation of UST Sites. PBS 
2. Remediation Activtties at Operable Units, PBS 
3. Plum Brook Reactor Decommissioning Activities 

C. Jet Pnmulsion Labom tory NPLl . 
1. Remediation of Arroyo Seco Groundwater Contamination 

D. JohnsonSeaceCe nter fJSQ 
1. Environmental Assessment/Cleanup for NASA Industrial Plant. Downey 
2. Storm/Sanitaxy Cross Connections Compliance 
3. Closure of Treatment Systems, B410 & B223 

E. KennedvSDa ce Center [KSC) 
1. Remediation of Launch Complex 34 
2. Remediation of Hydrocarbon Bum Facility 
3. Remediation of Central Heating Plant 
4. Remediation of Components Cleaning Facility Laboratory. Phase 2 
5. Interim Remediation of Crawler Park Sites, West 
6. Remediation of Contractor Heavy Equipment Area 
7. Remediation of Hypergol Support Building, M7- 106 1 
8. Restoration of Wetlands and Scrub Habitat, Phase 3 
9. Various Interim Remedial Actions, Various Locations 

F. Marshall SDace Flight Center IMSFCl 
1. CERCLA Investigation and Cleanup 
2. RCRA Investigation and Cleanup, Santa Susana Field Laboratory (SSFL) 
3. Sewer System Rerouting and Compliance Modifications 

G. l & & g J  ou 
1. Remediation Activities. Various Locations 

52.550.000 
1.000.OOO 

650.000 
9oo.oO0 

$4.700.000 
4,700.000 

$1.300.000 
250,000 
400.000 
650,000 

$6.020.000 - 
1.200.000 
1,000.000 

6oo.OOO 
1,OOO,000 

400.000 
670.000 
150,OOO 
6oo.OOo 
400.000 

$6.825.000 
5.625.000 

500.000 
700.000 

$1.250.000 
1.250.000 
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Earth Observini System 

Before the Earth Observing System (EOS) was authorized in November 1990 in the FY 1991 budget as a new start, EOS planning had 
been in progress for over eight years. The EOS is key to achieving the objectives set forth in the Earth science program plan and the 
overall goal and scientific objectives of the interagency U.S. Global Change Research Program. EOS is an international science program, 
drawing upon the contributions of Europe (ESA), Canada. and Japan both in terms of spacecraft and instruments. This extraordinary 
collaboration is essential to reach the objective of providing comprehensive measurements of the nature of global climate change. 

At its outset, the EOS program was based on the flights of two series of large platforms, in addition to platforms from Japan and ESA and 
instruments carried on Space Station Freedom. The initial estimates provided to Congress focused on the period through fiscal year 
2000. The initial estimate of $18-2 1 billion included development, mission operations, data analysis, launch services. communications, 
construction of facilities and the amounts carried in the Space Station program for the polar platform's development. In the FY 1992 
appropriations process, Congress directed NASA to modify the scope and cost of the program. The cost through FY 2000 was to be 
reduced by $5 billion. the FY 1993 funding level had to be reduced, and NASA was to examine the feasibility of using smaller platforms. 
In 1991, the program was restructured to employ five smaller flight series. In 1992, in response to the constrained budget environment, 
NASA further rescoped the program by implementing a common spacecraft approach for all flights after the first morning (AM- 1) 
spacecraft, increasing reliance on the cooperative efforts of international and other government agencies, and adopting a build-tocost 
approach for the first unit of a multiple instrument build. The estimated NASA funding through FY 2000 was further reduced to $8.0 
billion in this effort. 

In the FY 1995 budget process. the program cost estimate was further adjusted downward by approximately $0.9 billion, of which $0.3 
billion reflected an accounting transfer for small business innovative research out of individual programs into a common NASA account, 
and $0.1 billion reflected the change to lower-cost launch vehicles. The further reductions in program funding were addressed in 1994 
through a program rebaselining activity. A number of small spacecraft were introduced into the program flight plans. In addition, 
alterations were made in flight phasing and ackommodations were provided for a follow-on instrument to the enhanced thematic mapper 
being flown in 1999 on Landsat-7. Funding for the science investigations and data analysis was separated from the algorithms being 
developed to convert the instrument data into information. This change recognized the close relationship to similar science investigations 
and data analysis funded in the Earth Science research and analysis account. (The amounts budgeted for EOS science are shown in the 
table below.) In addition, it was decided to incorporate the development funding for the Landsat-7 into the EOS program in light of the 
integral ties between the two activities. 

In the FY 1996 budget process, the amounts reflected the related program costs for Landsat-7 activities previously funded by the 
Department of Defense. 

The 1997 Biennial Review completed the shift in planning for future missions that began in the 1995 "reshaping" exercise. Emerging 
science questions drive measurement requirements, which drive technology investments in advance of instrument selection and mission 
design. Mission design includes such options as purchase of science data from commercial systems and partnerships with other Federal 
agencies and international agencies. The result is a more flexible and less expensive, approach to acquiring Earlh science data. 
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A. W d e n  Research Ce nter [DFRCl 
1. Remediation of Soil/Croundwater Contamination 

B. Glenn Research Cent er (GRCl 
1. Remediation of UST Sites. PBS 
2. Remediation Activtties at Operable Units, PBS 
3. Plum Brook Reactor Decommissioning Activities 

C. Jet Pnmulsion Labom tory NPLl . 
1. Remediation of Arroyo Seco Groundwater Contamination 

D. JohnsonSeaceCe nter fJSQ 
1. Environmental Assessment/Cleanup for NASA Industrial Plant. Downey 
2. Storm/Sanitaxy Cross Connections Compliance 
3. Closure of Treatment Systems, B410 & B223 

E. KennedvSDa ce Center [KSC) 
1. Remediation of Launch Complex 34 
2. Remediation of Hydrocarbon Bum Facility 
3. Remediation of Central Heating Plant 
4. Remediation of Components Cleaning Facility Laboratory. Phase 2 
5. Interim Remediation of Crawler Park Sites, West 
6. Remediation of Contractor Heavy Equipment Area 
7. Remediation of Hypergol Support Building, M7- 106 1 
8. Restoration of Wetlands and Scrub Habitat, Phase 3 
9. Various Interim Remedial Actions, Various Locations 

F. Marshall SDace Flight Center IMSFCl 
1. CERCLA Investigation and Cleanup 
2. RCRA Investigation and Cleanup, Santa Susana Field Laboratory (SSFL) 
3. Sewer System Rerouting and Compliance Modifications 

G. l & & g J  ou 
1. Remediation Activities. Various Locations 
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